The of the potentially disasspecter trous effects of an outbreak of an emerging infectious disease has received widespread attention in the scientific community, political arenas, and the national media. In addition to being the topic of special scientific sessions such as that of the New York Academy of Sciences 1 and being featured in several recent popular books z'3 and movies, it has also been the focus of several conferences sponsored by the Institute of Medicine (IOM) 4' 5 and of a new journal, Emerging Infectious Diseases, by the National Center for Infectious Diseases, Centers for Disease Control and Prevention (CDC).
In the decade following World War II, it was widely believed in the United States that infectious diseases had been conquered and that infections could be treated by antimicrobial therapy or prevented by vaccination, good sanitation, and environmental controls. This belief was reinforced when it was declared that the goal of the worldwide eradication of smallpox was achieved in 1977. Indeed, by the 1960s, this sense of complacence led to decreased funding for both basic and clinical research related to infectious diseases and to a decline in stringent infection control strategies and the erosion of the public health infrastructure in the United States. This sense of well-being was shattered by the recognition of the acquired immunodeficiency syndrome (AIDS), which was found to be caused by the human immunodeficiency virus (HIV); by the resurgence in cases of tuberculosis, many of which were found to be muttidrug-resistant; by the identification of outbreaks of infectious diseases that were previously unknown in the United States; and by the identification of outbreaks of infectious diseases that had not previously been known to exist. In 1995 the American Academy of Nursing (AAN) spotlighted the problem of emerging microbes and sponsored a session and discussion on this topic. The purpose of this article is to provide an overview of the problem of emerging infectious diseases, summarize the discussion at the recent AAN meeting, and discuss implications for nursing with regard to policies and nursing roles.
OVERVIEW
In January 1996, 36 international medical journals simultaneously published articles on the danger of infectious diseases. The U.S. death rate from infectious diseases rose 58% between 1980 and 1992, and such diseases became the third leading cause of death in 1992. 6 In addition to causing death, infectious diseases exact an economic and social toll and cause personal suffering. Persons in tropical countries continue to bear the brunt of infectious diseases. More than 1 million children die of malaria in subSaharan Africa each year, and, worldwide, 35 to 60 million persons contract dengue each year. 7 Emerging infectious diseases may be defined as "infections that have newly appeared in a population or have existed but are rapidly increasing in incidence or geographic range. ''8 Emergent infectious diseases may be new diseases that are caused by a newly evolved organism or an organism that has undergone a mutation resulting in a new strain; they may result from the introduction of the organism to humans from another species; or they may result from dissemination of the organism from its existence in a small, circumscribed range of infection 9 (which may not even be apparent or cause only slight illness) to susceptible populations. In the latter scenario, immune and genetic factors of the host also play a role. Humans may become more vulnerable to infection by microbial organisms and to disease development because of stress, use of drugs, or malnutrition. Emergence may also refer to the recognition of an existing disease that had The U.S. death rate from infectious diseases rose 58% between 1980 and 1992, and such diseases became the third leading cause of death in 1992.
previously been undetected or the reappearance of a known disease that had previously declined in incidence or was thought to be under control (re-emergence). '° Reemergence of diseases may occur because of the development of resistance to antimicrobial agents (as with gonorrhea), breakdown in public health measures (as with tuberculosis), and other reasons. Also included under the umbrella of emerging infectious diseases are agents that already existed and were widespread in humans but are newly recognized (e.g., herpesvirus 6, now known to cause roseola) and association of an infectious agent with a chronic illness (e.g., Helicobacter pylori and peptic ulcer disease). 9 Use of new laboratory techniques and the development of new reagents has resuited in the identification of some infectious agents that were not previously recognized. In some cases, the organism was probably present all along but was not looked for. The majority of these recent "discoveries" have been viruses. However, parasites, bacteria, and fungi have all been associated with emerging infectious diseases. The term "microbial traffic" has been used to describe the movement of microorganisms to new species or new individuals. 9,~I Whereas some emerging infectious diseases may seem exotic, many are less so. They may include middle-ear infections in children caused by drug-resistant pneumococci, severe diarrhea such as the cryptosporidiosis outbreak in Milwaukee, Wis., as a result of contaminated water, and giardiasis seen in children at day care centers52 In some countries the "umbrella" of malaria obscures the true cause of other fevers and diseases) ~ "New" infectious diseases are more likely to be identified in populations with a low background rate of endemic diseases, good health care resources, and relative affluence. 14 Examples of some outbreaks of emerging infectious diseases are provided in Table 1 .
FACTORS CONTRIBUTING TO EMERGENCE/RE-EMERGENCE
A variety of social, environmental, and medical conditions and changes, some of which occur indirectly, contribute to the emergence and re-emergence of infectious diseases. For example, the outbreak of hantavirus pulmonary syndrome in the United States in 1993 was thought to be the result of a chain of events: heavy rain in the Southwest led to an abundance of pine nuts and grasshoppers, which allowed deer mice, which are the primary reservoir for the hantavirus, to flourish. The rains also drove the deer mice from their underground burrows, providing more opportunities for humans to come into contact In addition to microorganism-related factors, other factors that influence the emergence or re-emergence of infectious diseases include social and behavioral changes, climate changes, environmental alteration, pohtical upheaval, migration and transport, natural disasters, travel, demographic shifts, the erosion of public health infrastructure decreasing surveillance, prevention and control, decline in experts in areas of infectious diseases, economics, and health care advances and technology (Box 1).~.z.7'sj°'lS.17js
Some of the categories in Box 1 overlap. For example, changes in our society have led to increased use of salad bars and fast-food and other restaurants and more exposure to contamination and person-toperson spread of disease, as well as inadequate supervision of processing, storage, distribution, arid preparation of meat. An example of the diseases that can result is E. coli O157:H7 infection; this strain produces toxin that can cause a spectrum of illness, including severe hemorrhagic colitis and hemolytic uremic syndrome.
Outbreaks have occurred as a result of undercooked hamburgers and also through food at salad bars. 19
ROLE OF THE NURSING PROFESSION AND PRACTITIONER
Nurses can have an impact in the field of emerging infectious diseases through the development of policies with regard to surveillance, prevention, and control, through applied research, and through nursing practice. Several professional groups have published recommendations regarding the control of emerging infections; most notable are those by the CDC, the Committee on international Science, Engineering, and Technology (CISET) of the U.S. President's National Science and Technology Council, and the IOM. 4,~2,2° The AAN group endorsed these recommendations, which are summarized in Table 2 under the categories of surveillance, prevention and control, applied research, and infrastructure. Recommenda. tions for the nursing community and for the AAN that resulted from the 1995 meeting are also listed in Table 2 .
For the individual practitioner, the degree of involvement through nursing practice will depend on the nurse's scope of practice, expertise, and location. Nurses should incorporate an epidemiological perspective into their practice, and nursing education programs should provide the 
Applied research
Reestablish extramural program to support emerging infectious disease prevention and control activities Initiate prevention effectiveness studies to assess impact of food preparation guidelines
Infrastructure
Provide state-of-the-art training in Ensure reliable lines of communicadiagnosis and testing for labotion between local and national ratory personnel medical centers and between naEstablish a public health laborational and international reference tory fellowship facilities Identify regional and internationai resources to provide diagnostic reagents for low incidence diseases Identify and strengthen WHO Collaborating Centers Establish authority of U.S. government agencies to make most of effective use of their expertise to build worldwide surveillance and response network Enhance collaboration between U.S. agencies Rebuild U.S. infectious disease surveillance 
CONCLUSIONS
Efforts by humans to improve health and living conditions through such practices as using antibiotics to treat infections, improving agricultural practices, and expanding technology may have unintended consequences. Infectious diseases are emerging, re-emerging, and increasing in the United States, taking a toll in both morbidity and mortality. The fact that microorganisms now have quicker and greater access to susceptible populations has truly resulted in a global community with regard to infectious diseases. Nursing has important roles to play in the prevention of infectious diseases and in the care of persons and families who have such diseases, and it must assume leadership for these roles. []
